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DETAILED ACTION 

Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1 -27, drawn to a method of coating, classified in class 427, subclass 383.1. 

II. Claims 28 - 54, drawn to a coating composition, classified in class 106, subclass 14.05. 

III. Claims 55 and 56, drawn to a carbon-carbon composite treated with a coating 
composition, classified in class 428, subclass 471. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions II and I are related as product and process of use. The inventions can be shown to be 
distinct if either or both of the following can be shown: (1 ) the process for using the product as claimed 
can be practiced with another materially different product or (2) the product as claimed can be used in a 
materially different process of using that product. See MPEP § 806.05(h). In the instant case, the product 
as claimed can be used in a materially different process, e.g. treating a material that is a carbon-iron 
composite. 

3. Inventions I and III are related as process of making and product made. The inventions are 
distinct if either or both of the following can be shown: (1 ) that the process as claimed can be used to 
make another and materially different product or (2) that the product as claimed can be made by another 
and materially different process (MPEP § 806.05(f)). In the instant case, the product as claimed can be 
made by another and materially different process, e.g. using a different oxidation-inhibiting composition 
that comprises organometallic complexes of aluminum and the at least one additional metal, instead of 
aluminum and metal salts. 

4. Inventions II and III are related as mutually exclusive species in an intermediate-final product 
relationship. Distinctness is proven for claims in this relationship if the intermediate product is useful to 
make other than the final product, and the species are patentably distinct (MPEP § 806.05(j)). In the 
instant case, the intermediate product is deemed to be useful as a composition for coating other types of 
composites, e.g. carbon-iron composites, and the inventions are deemed patentably distinct because 
there is nothing of record to show them to be obvious variants. 
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5. Restriction for examination purposes as indicated is proper because all these inventions listed in 
this action are independent or distinct for the reasons given above and there would be a serious search 
and examination burden if restriction were not required because one or more of the following reasons 
apply: 

(a) the inventions have acquired a separate status in the art in view of their different classification; 

(b) the inventions have acquired a separate status in the art due to their recognized divergent 

subject matter; 

(c) the inventions require a different field of search (for example, searching different 

classes/subclasses or electronic resources, or employing different search queries); 

(d) the prior art applicable to one invention would not likely be applicable to another invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101 and/or 35 

U.S.C. 1 12, first paragraph. 
Applicant is advised that the reply to this requirement to be complete must include (i) an 
election of a invention to be examined even though the requirement may be traversed (37 CFR 1 .143) 
and (ii) identification of the claims encompassing the elected invention. 

6. The election of an invention may be made with or without traverse. To reserve a right to petition, 
the election must be made with traverse. If the reply does not distinctly and specifically point out 
supposed errors in the restriction requirement, the election shall be treated as an election without 
traverse. Traversal must be presented at the time of election in order to be considered timely. Failure to 
timely traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are 
added after the election, applicant must indicate which of these claims are readable on the elected 
invention. 

If claims are added after the election, applicant must indicate which of these claims are readable 
upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably distinct, applicant 
should submit evidence or identify such evidence now of record showing the inventions to be obvious 
variants or clearly admit on the record that this is the case. In either instance, if the examiner finds one of 
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the inventions unpatentable over the prior art, the evidence or admission may be used in a rejection 
under 35 U.S.C. 103(a) of the other invention. 

7. During a telephone conversation with Neil DuChez on January 18, 2008, a provisional election 
was made without traverse to prosecute the invention of Group I, Claims 1 - 27. Affirmation of this 
election must be made by applicant in replying to this Office action. Claims 28 - 56 are withdrawn from 
further consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

8. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 .48(b) if one or more of the currently named 
inventors is no longer an inventor of at least one claim remaining in the application. Any amendment of 
inventorship must be accompanied by a request under 37 CFR 1 .48(b) and by the fee required under 37 
CFR 1.17(i). 



Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. Claims 1 -7,14- 23, 25, and 26 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Stover (United States Patent 5,759,622). 

1 1 . Regarding Claim 1 , Stover teaches a method of inhibiting oxidation of a porous carbon-carbon 
composite (see Column 13, lines 37-40) comprising the steps of: (a) contacting the carbon— carbon 
composite with an oxidation inhibiting composition (see Column 13, lines 38 - 40) comprising phosphoric 
acid, at least one aluminum salt, and at least one additional metal salt (zinc salt; see Column 13, lines 42 
- 44), the oxidation inhibiting composition penetrating at least some of the pores of the carbon-carbon 
composite (see Column 13, lines 40, 41, 45, and 46); and (b) heating the carbon-carbon composite at a 
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temperature sufficient to form a deposit from the oxidation inhibiting composition within at least some of 
the penetrated pores of the carbon-carbon composite (see Column 13, lines 44 - 47). 

12. Regarding Claims 2 and 26, Stover teaches the method wherein the metal to phosphate atomic 
ratio for the oxidation inhibiting composition is adjusted to be about 0.35 by adding a metal salt to the 
oxidation inhibiting composition (see Example 3 in Column 7, lines 15-20. This example mandates 20 
parts of an 85% solution of phosphoric acid, 48 parts of a 50% solution of monoaluminum phosphate, 
AI(H 2 P0 4 ) 3 (see Column 4, lines 4 and 5), 12 parts of zinc phosphate dehydrate, Zn 3 (P0 4 ) 2 ■ 2H 2 0, and 
20 parts water. Because all parts are by weight, this corresponds to 17 parts phosphate from phosphoric 
acid, 24 parts of AI(H 2 P0 4 ) 3 , and 12 parts of Zn 3 (P0 4 ) 2 ■ 2H 2 0, which further corresponds to 0.173 mol of 
phosphate from phosphoric acid, 0.075 mol AI(H 2 P0 4 ) 3 , and 0.028 mol Zn 3 (P0 4 ) 2 ■ 2H 2 0. This finally 
corresponds to 0.454 mol of phosphate (0.173 mol from phosphoric acid, 0.225 mol from AI(H 2 P0 4 ) 3 , and 
0.056 mol from Zn 3 (P0 4 ) 2 ■ 2H 2 0) and 0.159 mol of metal (0.075 mol of Al and 0.084 mol of Zn), for a 
ratio of about 0.35). 

13. Regarding Claim 3, Stover teaches the method wherein the weight ratio of the additional metal to 
aluminum is about 2.7 to 1 (see citations and calculations for Claim 2; 0.075 mol Al and 0.084 mol Zn 
corresponds to 2.03 g Al and 5.49 g Zn, for the weight ratio of about 2.7 to 1 ). 

14. Regarding Claim 4, Stover teaches the method wherein the oxidation inhibiting composition 
further comprises water (see again Column 7, lines 1 5 - 20). 

15. Regarding Claims 5-7, Stover teaches the method wherein the additional metal salt comprises a 
salt of a transition metal and wherein the cation of the additional metal salt is multivalent zinc (see 
previous citations). 

16. Regarding Claims 14 and 15, Stover teaches the method wherein the aluminum salt comprises 
mono-aluminum phosphate (see previous citations). 

17. Regarding Claims 16 and 17, Stover teaches the method wherein the oxidation inhibiting 
composition further comprises a wetting agent that comprises a polysiloxane (see Column 4, lines 9 - 62; 
Column 7, lines 53 - 56; and Column 13, lines 37 -43 and line 63). 
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18. Regarding Claim 18, Stover teaches the method wherein the oxidation that is inhibited is a 
catalyzed oxidation (see again Column 1, lines 37 and 38). 

19. Regarding Claim19, Stover teaches the method wherein the composite is heated during step (b) 
at a temperature in the range of about 640 to about 900 C (see Column 13, lines 48 - 51). 

20. Regarding Claims 20 - 22, Stover teaches the method wherein a barrier coating is applied to at 
least one surface of the carbon-carbon composite prior to step (a), and wherein the barrier coating 
comprises silicon carbide (see Column 14, lines 1 -4). 

21 . Regarding Claim 23, Stover teaches the method wherein the barrier coating is applied to the 
carbon-carbon composite using chemical vapor deposition (see Column 14, lines 5 and 6). 

22. Regarding Claim 25, Stover teaches the method wherein the depth of penetration of the oxidation 
inhibiting composition into the pores of the carbon-carbon composite is about 4 mm (see Column 12, lines 
20 - 22). 



Claim Rejections - 35 USC §103 

23. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

24. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stover. 

25. Regarding this Claim, Stover does not explicitly teach the method wherein the metal to phosphate 
atomic ratio for the oxidation inhibiting composition is adjusted to be in the range of about 0.26 to about 
0.50 by adding a metal nitrate or a metal halide to the oxidation inhibiting composition. However, as 
discussed for Claims 2 and 26 above, Stover does teach the analogous method wherein the metal salt is 
a metal phosphate. Furthermore, Stover teaches, in Column 13, lines 53 - 55, that "the zinc salt is 
selected from the group consisting of a zinc halide, a zinc nitrate, a zinc phosphate, and a mixture 
thereof." Note that by replacing zinc phosphate dihydrate with a zinc halide or zinc nitrate, assuming a 
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desire to have the same amount of zinc by mol in the composition, the elimination of the phosphate from 
the zinc salt still results in an atomic ratio of metal to phosphate of approximately 0.4, within the range of 
about 0.26 to about 0.50. It has been held that, in the case where the claimed ranges "overlap or lie 
inside ranges disclosed by the prior art", a prima facie case of obviousness exists. In re Wertheim, 541 
F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 
Alternatively, if the 12 parts by weight of zinc phosphate dehydrate were instead replaced with 12 parts by 
weight of zinc nitrate, the metal to phosphate atomic ratio would be 0.35, still rendering the claimed range 
prima facie obvious. Moreover, it has been held that, "Where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time of the present invention to have 
modified the method taught by Stover in Examples 3 and 9 by utilizing a zinc salt that is a zinc halide or a 
zinc nitrate as also taught by Stover to have achieved the same or a similar metal to phosphate atomic 
ratio as taught in Examples 3 and 9 of Stover, because Stover teaches that the zinc salt employed may 
be either a zinc nitrate, a zinc halide, or a zinc phosphate, and because Stover teaches the general 
conditions of such a method. 

26. Claims 8- 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stover in view of 
Block (United States Patent 4,454,193). 

27. Regarding Claims 8,11, and 12, Stover does not teach the method wherein the additional metal 
salt comprises an alkaline earth metal salt which comprises magnesium nitrate. Block teaches, in Column 
9, lines 21 - 36, "a method for inhibiting the oxidation of a carbon body which comprises: (a) impregnating 
a porous carbon body with a solution of a metal salt ... (b) curing said impregnated carbon body ... and (c) 
calcining said cured carbon body ... wherein said cured carbon body is calcined at a temperature of from 
about 700 to about 950 C." Furthermore, Block teaches, in Column 5, lines 56 - 61 , that "zinc and 
magnesium salts provide carbon composites that are especially resistant to oxidation at elevated 
temperatures. Thus, zinc and magnesium are even more preferred multi-valent cations. The most 
preferred salts for preparing the carbon composites of this invention are the magnesium salts." Finally, 



Application/Control Number: 10/829,144 Page 8 

Art Unit: 1792 

Block also teaches, in Column 6, lines 3-6, that magnesium nitrate is a preferred such salt. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time of the present invention to have 
modified the method taught by Stover by employing an additional metal salt that comprises magnesium 
nitrate in place of the zinc salt taught by Stover with a reasonable expectation of success, because Block 
teaches that zinc and magnesium salts are especially resistant to oxidation at elevated temperatures. 

28. Regarding Claims 9 and 10, Stover in view of Block does not teach the method wherein the 
additional metal salt comprises magnesium phosphate. However, as discussed above, Stover teaches 
the method wherein the additional metal salt is zinc phosphate dihydrate, and Block teaches that zinc and 
magnesium salts provide carbon composites that are especially resistant to oxidation at elevated 
temperatures. Furthermore, Stover teaches, in Column 3, lines 58 - 61 , that the zinc salt may be any zinc 
salt capable of forming zinc phosphate upon heating. Examples of zinc salts include zinc halides, ... zinc 
nitrate, zinc phosphate, and mixtures thereof." Therefore, it would have been obvious to one having 
ordinary skill in the art at the time of the present invention to have modified the method taught by Stover 
in view of Block by employing an additional metal salt that is a magnesium phosphate with a reasonable 
expectation of success, because Stover teaches that metal salts that are zinc nitrates, zinc halides, 
and/or zinc phosphates are known, and because Block teaches that zinc and magnesium salts both 
provide carbon composites that are especially resistant to oxidation at elevated temperatures. 

29. Regarding Claim 1 3, Stover in view of Block does not explicitly teach the method wherein the 
additional metal salt comprises (i) magnesium phosphate, and (ii) a magnesium nitrate. However, as 
discussed, Stover in view of Block teaches that the additional metal salt may be a magnesium nitrate or a 
magnesium phosphate. Further, as discussed, Stover explicitly teaches that the "zinc salt may be any 
zinc salt capable of forming zinc phosphate upon heating. Examples of zinc salts include ... zinc nitrate, 
zinc phosphate, and mixtures thereof." Therefore, it would have been obvious to one having ordinary skill 
in the art at the time of the present invention to have modified the method taught by Stover in view of 
Block by employing an additional metal salt that comprises a combination of magnesium phosphate and 
magnesium nitrate with a reasonable expectation of success, because Stover teaches that combinations 
of different salts of the additional metal compound may successfully be used in such methods. 
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30. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stover in view of 
Galasso, et al. (United States Patent 4,425,407, hereafter Galasso). 

31 . Regarding this Claim, Stover does not teach the method wherein the barrier coating is formed by 
reacting the carbon-carbon composite with molten silicon. Galasso teaches, in Column 2, lines 56 - 64, 
that "carbon-carbon composites may be protected from oxidation by converting the surface of the material 
to an oxidation resistant material. One commonly used family of coating processes utilizes silicon to 
convert the surface of carbon-base materials to silicon carbide. For example, the carbon-carbon 
composite material may be dipped in or otherwise contacted with molten silicon or exposed to silicon 
vapor to cause the surface of the material to converted to silicon carbide." Therefore, it would have been 
obvious to one having ordinary skill in the art at the time of the present invention to have modified the 
method taught by Stover by forming the silicon carbide barrier coating by reacting the carbon-carbon 
composite with molten silicon as taught by Galasso, because Galasso teaches that such a method of 
forming a silicon carbide coating on a carbon-carbon composite is well known in the art. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to RONALD D. LAFOND whose telephone number is (571) 270-1878. The examiner can 
normally be reached on M - F, 9:30 AM - 6 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Cleveland can be reached on (571) 272-1418. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 



IR. D. U 

Examiner, Art Unit 1792 
/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



